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to o 0 1] _ _ 

**»tv»*. *fls**W#tt» -«K1J-7r-f 7#«Sft*«i»6t"r*a*©ttfl:«»S 
ocvds) ^xtr**->-& (mbes) **v»tt*#fls«a«xif^*->-* (hv 

»ttfc#RjfcJ* (mocvdS) ^©^^-c«, «Atf, * :77<:r L. S i£^ 

GaN, A'lN^ClStMl/fcRKftWfcl I I KEO*tlA«flS*«l t VifcOWfJJ 
*fc«»b, fiflE7 0 O-C-l 2 0 OlCigOlllSTnii. 3§ftB:fcg;tfp 

10005] ^ m ^^*. T 

«S*©^iI?#FKl:o^TH #J*-tf> I I I-Vi©GaNS^WP&J 
InGaN-GaN*6ft^if#PSW^ntU?. (IMtflFX* 1 ) . -©S^# 

t»CI»MfclttBE#Fli*3flEEfcBfeftL, Sift® 

[0007] _ 

ki o At AflE>m**«"rfc»fc«&«tr*«E©»#«)- <©x->?>^ 

Itm^mizm^nrz^m-vmmvtz^ytm^^ mm?z&ft&mz& 

[0 0 10] 

MMMtKll 0 0 2-4 3 6 1 8«&« 

[IMMfXKl] I7'->aW (F.Scholz) rGa I nN-GaNfllf 
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F*J6©«*»tt<D»*! (Investigation on Structural Properties of GalnN-GaN Mult 
i Quantum Well Structures) J . phys. slat. sol. (a), jg 1 8 0#, 2 0 0 0^, p. 3 
1 5 

[g|iS£fi¥ife-r3fc*©#S!] 
[0 0 133 

(1) M±l;M*W^5niI, f53tH*«k^pS»SC©)«^*» 

o 

( 3 [ )° mkmmmmcz o fcigst?i«fis«feSiiB*»iSAt8ii c t©mtc 
jrrs (2) cB«©snfc***#. 

w-r^-ts#mt-r^»±iB (i) ~ (3> 0v>rn#-*fce«©SKfb**»#. 

§±is (1) ~ (4) ©ufn^-«t;fai©i«¥^. 

( 6)° mkmc © t km e»**m t ©n*t 5 0 «c &±-c ssnt t 
-rs±iB (i) ~ (5) <D^m^-m\z^m<D^im^mWo 

r«±E (2) ~ (6) <D\,>-?nfr-mzum<D&itvs*&fc' 

> ~ (7) ©u-fn^-scettroSEflsft**** 

(9)°ipii«GaInN*6M!:fc*W«i:r*JbB <D ~ <8) ©Wfft*-* 
(l [ 0)°^S®^Ga I nNSfcKGaN^6SSut^ttt5±E (1) ~ <9) 

Kite® ©£<&&¥*»#. 

*fc-T*±B (1) ~ (10) ©v»i*tiJ^-*^l2«E©Sfls**»ff- 
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(i2)°±fe 3 u> ~ (id ©^-rn*»-*^8B*©«fl5tt***©naiBtA«ftK 

(1 3) ±13 (1) ~ (1 1) owr*i«»-3iifcB««>*^* | i l *<* : *^' riTU ***^ 
d4) jtta (i) ~ (i i) (D\,^nfr-mizmm<Dmtm*mfc*m^xuz>u- tf 

^ -jr. 

(is! ±12 (i) ~ (id ©v>r*i*-*fc««©*fc*****Bv>TVi*?>?' 

[0 0 2 5] 

(16) a6«±fc«fl2tt*»#^&**na!»» m^wmmom^tm. &jttfps®£ 

[0 0 2 6] 

(17) #attffcfc*M<Bfc«fT&5iIfc«#«£**-kfi < 16 > E«OW** 

^#©§Ji£2f£. 
[0 0 2 7] 

(is) #a*5«fctfp$a*©ii>< t%-oiiK*^T»fii**ftst«i:tsi*ii 

r*±IB (16) Sfctt (17) E*otft«WDM^ft. 

d9) ±sb (i) ~ (id ©v»rnjfc-«fcia*©afc***#©3S3fe«*i«fctf pa 

(2 0) ±13 (12) E*©*fl:'»**#5B**^K , J-l s a*K^*xa*-&ty5B*^ 
(2 1) ±13 (12) E*ofifcfls*i|£»«c»3tt* : flC , J-Ha««W*XSft'&tH^— «f 
(2 2) ±13 (12) Etoafttt^i^Jt^Cfi****^**^-*!!^*.!* 

[§g93©2&jn] 

[0 0 2 8] 

*»9ifcJ:n«, #Fa©«ftca^fcas«a«T#Fa**ft^fcac« ten®©/* 

[»9!ft*iiT*fc«>©*ft©#»] 
[0 0 2 9] 

[0030] _ 

^T«aT*ftatt*n*PMta (i) mmmA} , #aaaTr*«sn*p»ffi 
a (2) * rpigsBj s «a*T*Kttk:«#snfc#&jfc«n**M o> * r 
mbcj , aaaT>t<icAAS4i%Hsa (4) £ rptMDj , a«*T«e*a» 

c«fli:*IIS*ft#6**f*l»SI (5) £ rptnaEj <h^i3-r§o 

[0 0 3 1] 

Ttt*&8©tof0&*tt&© 5I#* — I n,A l,Ga,.,.,N ( 
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0£x<l. 0^y<l> OlSx + y<l) T*fr3n*tRlfc©t>©*\ fcJifcfc^T-* 
y<l) T*fcSn*»*#IF*H>. *©«Jfife«*tttt©»m3**«tJl©'b©T?*>« 

&*«E©aASfTV»B3fc2-fr*. 

[0 0 3 2] 

^WOSE-fbUl^^ffK^ViT, SIC. GaN, A IN, S 

i ZnO^OteOSftftM§fMft©JD|6I***®'?feS!S-Pt5. »Sb<tt 

g (GaN;ty77. AlN/t777. S i NAy7 7. AlGaN/ty77«) £t£tt 

fc»M*5fc*« : f#F*li6©' , <7* (#FW^IB©i*H7it5) iib 
Tl t #fc«|8ttfcl>*«, l»ttl*5100, Jff*Kttl*6 5 0, *0#*U<tt 
1*6 2 ot&s. l o o «fc 9 a©"?*?* 1 ^^. 

#FI©MiIn II Ga,.„N (0^x1^0. 5) *W»®«**2* J*£2J 
U>. »M«M»In 1 ,Ga 1 . ll N (0^x2<xl> ^tU70ll/A*!**0 

xltx2t©I (xl-x2) &0. 0 1 «k9*£V>-£##£l><* 
0. 0 5iO*«^t«6Cff*^^ d©**«0. 0 1J:0*SV»i+tU7Oii;a 

liOW^Mt»«SftfeWlC*tWMCiOftlfii«iiSftft;ME 

&©S§Bf&{fcfcB6€#&^. 

#F^©4s®ffl«6 0 0*Cji>€> 10 0 CC*«»*b<, 3S£#£KI*6 5 
5 9 5 0tTifeD, »fcff*KI47 0 0X;A»68 0 0tT*«. #pI©M*«600 
•CJ:0«V»»^K:ttteaitt©*fls*iB*» »«j5«1 0 0 0lC£Ui©*£ttBfa© I 

*#*cfc#Hi*fc^. »Bipc©»A«Htt6 5 or:* s 1 s o ot#»*Kv 

C#£b<tt7 0 0W6125 O^T^O. »K#SL<li7 5 0t*6 1 2 0 0tT 

i@sccDi^6 5 o , c«fcD«v»»£K*ttl*tt©*fl:fcffl** i3oor;^±© 

»dt4#F«^©^^-^**«isfeS*l*- MJ|E©a&*Hl*6 0 0tA^ 1 2 5 0t: 

*«»*b<, $6ic»su<«6 5 or:* s i o o o-c-efco, W*UB7 o or: 
*fc»»*b<«t^- i 2 o or:ui < ±©^^«^WE#tt©iiS^^*B5^^ , ' i <' 

[0 0 3 7] 

#FJB£i*BiBc©fi£S&i:bTtt, *3&*flrc 5 o *cbu: 3 o or:«T**#*k<v 
ssicffSKtti o or:£Ji±T&o, #k#£l<«i 5 or:^Jt-e&s. ** 

ICtPlIIEOfiSltb-Cfe, *»MT5 0Ctt±3 0 °^ ^ T **££!ilLEiS 

cssuBi 0 or:^±Tfeo» ^tc»^b<«i 5 ccK-t-c**. # ^ s i252 
ccDtMfeu<ttMictiMEoi*«#5 0taTTtt**wfcJ:*;;*» 

or«±©»&ttjt i FJBfc^.*--5 ? *-**- 563t»sp* t tt<**- 

[0 0 3 8] 
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[0 0 3 9] 

ffltt, RMKJiE©«£fl!>#*bl>«H£WI*lT**. 
[0 0 4 0] 

fHIC£fit5fc6CD#SliJ3<k^lliiE&f)i!5tSfc!iiOllfiIil- 

I 0 0 4 1 3 „ > o 

Jt?£b<, S6fc»*b<ttl nma&»6 6 nmT?*0» »C»*Kttlnm*64nm 

t#F»©H!Cii«>ja*3&«*6nftV>©Tr»*b<*:V>. p$M)SA~E©-&§i-I8iJS®fflte 

3nm#64 0nm««ff*l<, «6Cff*Ktt3 nm*S 3 0 nmT!»D. 

b<»3 nm*62 0 nmT'feS. 4 0 n m «k 0 ^ t«*lSlOt»«ttl:»f 1*R 

b<fcV>. |»SJiC*J;WttJlEOJSI*tt*n*n^»:< tfe 1 nmfeS^WS^ 
[0 0 4 2] 

jMgSJOgffctt^Bfcftfefc^ScfcbTW:, W $$&JSm*BJ5fcS (MOCVD) JS***?* 
bV>*«, «t#f»ii;^t'>-iS (MBEfcfc) *4l>tt**ftta«Ilii'* , >-S ( 
HVPES) *ft3fe&»©»ftfc*3&Fii*J i 8<' s T'bJ:V>. 
[0 0 4 3] 

[0 0 4 4] ,„„ 
vTtfx£LT7m£tzi$g.mzm^x* ^mmtvx7>^-7 (nh 

,) *fc«t H95?>*ffl^*Jlt3W"C#*. I 1 I i*56*«£:bTtt. MJpWl'tf'J 
*A (TMG) , h'JIfM'J^A (TEG) , h'J^WJ^-fA (TMA) & 
it/ h 'J ^JH" yVt) Ls (TMI) <¥*JBH* £*l&IRtt#*©E*** 
JBV»*8iCJ:otRft4#-IRl:2 0 k P a~ 1 20kPaT&5. 
[0 0 4 5] 

NHF-/1> htbTtt, ^/->7> (SiH 4 ) *fc«yjl/^> (G e H 4 ) $ 
ffl^*dt*«Tr*, PSh'-/t>htl/Ttt^^fJl'M (Zn (CH 3 ) 2 ) 
o^>^ i?X— vC7A (Cp 2 Ms) CI 5. 

[0 0 4 6] 

[0 0 4 7] 

(&)K0a l ) 

[0 0 4 8] 
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±|B©G aNlSttflMfi^WfPilt MOC VDttfcBViTttTOMTfrfc 

©s«<p©+fcwxufc. *7 7< to»ffl©*--#>»iH::/*---tfctt«b 

/1-Vbfc. 0#Wfc»-3-C»»bfc«. •*tt»at-^*fP»**» 1 

0»^*miMSS 1 1 7 0<CK#fiUfc. SISSS!* l l 7 O'ClC^ofc*!*, * 

^l/iTy^A (TMG) , n^>^ yi-JKn->^A (Cp 2 Mg) <DX-o1iL® 

a**w«Efafc*ofi»««fflv»-c-«K:»iSEbT*^fc. /t^u >^K:«t^ 
^ge^©&<i^sit5§£-fr> »n««ftabT*^*m.bfc. tr- y-=>^© 

isyt, B#inS»itt-5'ftWil5bT«tROffla*5 1 0"CKiMb, 
U7^70/U^«l?)f^. Rlg^rt^oMCtttfe'ftWJftbfc. ^10»tC T 

*PI*l'N0y&b, GaN*66^'y77l^lSJ:«^fc. « 1 0»Wfc«oT/ty 
77lOjSft*flofeftt, TMGOBfO/yi'^«l»0»^"C' TMG©«ftS#il/ 
, n-y77i«)fi!ofi*^TUfc. 
[0 0 4 9] 

Ay77lSMtfc^ nli4«ltfe. *"T, 1 0 6 Ot:tC#ia$ 

■ttfc. ;t777lMibft^<k^i^ **yy:tf;*T?*S38*£**fciB*.T 

7>^ = 72T**Efc*FrtK:#l&b&. Wll5 0tl:Mb, »l£*«5fcfcbfc©S 

5iigbfc&, TMG©Ef©A;^««oi^, cns©!!^^^'*****^** 

rt'vttfftbt, /^77l±fcGaN»0*fi*fi3fc. »lWHBK«oT±ffi©GaN 
■ ©*«frofc*4:/S i H 4 Oit/U^t«0»*, S i H-^hfcGaNl* 

fit, hUlfWJ^ (TEG) , h«J **fr4>*JVU (TMI) :fe<fct*7 
T3tf^©^jWy*ffKA0 I n,. l4 Ga,. ll N*64Si'?y FlSfifcfi^tfc. 
[0 0 5 0] 

t©a» *»wK:Hte*«^#]P i «.js©**«i**Jibfc. a itt**Jfi« 

[0 0 5 1] 

**i©a«*8 o o-ccift^bfc^STr, u 7^ttti^ <i4»j*h/i// 

#) *ttJ8U 7>*~7 (1 4 »J *j £J:tfTEG (3 0 c c/ft) £&2&b 

T, GaN*6«R** : f-#F«ifi©l»ttIBA*l»MriE*S-e:fc. ^©*£ 1 0 0 0 "C £T? 
2#M»ttT#«LS-li:0 , 3, NUMB 1 0 0 0'CtCT2»M«»b^oP»fli 
SC£/&g<*i*fc. f(Ol8 0 0 , C^2^F^#VtTl^iab^^6PtMeD«:^$-»i-> * 
mzs 0 0tT4£M«#boo»BIIE*,«;£tffc. <£*«»^#F*taS©**J0l* 

TMM&PftMJl 3, 4, 5t-T5. ) 
[0 0 5 2] 

^0^8 0 0T: ©»***» bfctttt-CS 5CTM I (3 0 c c /#) * 3#M{Kfab 
, I n o . 0T Ga 0 . 91 Na>£fcSS^#F«&ii©#FJl 1 Sl«fiStt. 

[0053] o 

^aft^FHUtSf^flEbfc. HW7Oft^tt5 0kPa-Cfeofc. 
[0 0 5 4] _ „ 

C©«k^fCLT, 5Ji©#F»*»S&*«^#F«ifi**Jabfc«« fi**l. 050 
-CSTtaf&U /U7!lfPi:J;DTMG, C p,Mga*tf7 >t = 7^^ft«ISb, P 
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M <D G a N m £ J&fi £ * T © &it%) * * fl 5 * ^ & • 
[0 0 5 5] 

[0056] _ , . . 

R±OI8teJ:0, GaNny7 7i*ftW7-f7S«±i:. JP£2*im#bfc 
57>l«-^OGaNi, JSS 2 <im*SftiS i h'-^OnlGaNl, JP3 0 . 2^ 
m*&fcS I nGaN*5v KM. |3 7nm*6ftSWtlW« 3nm*6ftS#P 
ISffl^ttfc^lf^FIiffl^l^ *5J;tfJP£ 1 5 0 nm*64*P«GaN 

|ffl»K:a»WBE (P-N«*tJ*0»3tt*^K:»l/. a*WtlOMACtil*«n*K 

t. 0*^ i ~5tf*mnm<Dv>-7)\>-c$>%. 4omm^x%mm&<o^it\t±<mm 

£*L°f!ISft2 0mATO»3tttt. 58***4 6 2 nm, JH^ftmBES. 4mVi3 t };tftti 
£6. 0mWT?*0, «nfc5B3tJ»**wbfc. , fJ _^.^__, . , x . 

[0 0 6 0] 

(SfeSSt?!! 2 ) 

In in Ga, „N*6ft*^yKl«M«t<KMt»». 2 2?5!J]:i?. 
[0 0 6 2] 

iI2 0mAT©» ^i!4 6 2 nm, J®;&ftm!£3. 4mV:feJ;tftti 
#5. 5mWT»0i ^nfcSSft$>^£^Lfc. 
[0 0 6 3] 
(fcfcifc^il l ) 

I n 0 , 4 Ga„ M N*Sfr**9v!«li©*«*Ttt*«miHl5^**. 

2»IW»«tTl 0 0 0 , CST#tab, 7>F-^GaN*6tt*»MBt»«L, 
. *BJBAtt»«bfc*>o&. 0 0 Ot:tf9»IB«»UTHIfillC«J«*S*3t 

o 

ofc. 8 0 Otl:fe^fcP$^TEG0«iS*Sit5t^^l-TMJ.fe^tT, 3J 
«ElO«flEKHM»bT, lnGaN*6ft*if#F*iO«ao^S*** 4 *' » 
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mm E iZM J& L- & o . 

t©ftTMI©fttt*Jhfttl 0 0 O'CSTfMSS-e, (»M2©PMMiB***** 

[0 0 6 6] _ „ A _ KT _ 

[0 0 6 7] 

*JS«ltW*t, c©gflsW¥SM:§8ft*^©x-5>>y^*h*fTfc-pfc. 

, 2 Qffntt&tt&itEtfttHKftfcbfc. 
[0 0 6 81 

^8it2 OmAti^fS. 5lfijES4 6 3 nm, Pl^fSimE3. 5mV:fccktfffi 
#3. OmWtfeofc. 
[0 0 6 9] 
(tfc^t'P'J 2 ) 

WBICMK. 1 0 0 0t*6 8 0 Ot:K:»fi-r*IRte%>TEG0#M&*«tfTPMt 

£fej£bfc. B4fc*JtttHllcHto** : P#F«»a®**®'**^ ,c,7r * f 

■ 6+ J 6-1 0«»*Jt«E«O"!»->^X*D, tt*« 1 tH«lC2 0P»M*lCtt«» 
EE****fc#fcbfc. *fc, HSSE2 OmAT*0)?S3£fcJ:, 5§3tSi4 6 1nm. M^ftfiEE 
3. 4mV;fe«fctfttJ;& 3. OmWe^ofc. 
[S^±©fJffl"5Itgtt3 

[0 0 7 1] _. 

[0 0 7 2 ] 

[Hi] ^JEfy i tcfe^^^b^¥^#%^)i©*^#F^ii^ftfiS^'= , ^7-1'JW 

£js-r0-e&&. _ 

[0 5] ^J609 1 *J;tf 2 fc*»t*x-s?>y«*ftw'rBX**. 
[0 6] Jttfcffll l i»J:tf 2 CfcW-<&x— 5>>^*6*fc*"3"HT?»*. 

[»^©UiW3 
[0 0 7 3] 
l — PUSH A 
2-PtMB 
S-R1IC 

4- MMD 

5- PII1E 
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